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(54)Title: METHOD FOR PRODUCING FLUORINATED SATURATED m'DROCARBON 



(57) Abstract 

A fluorinatcd saturated hydrocarbon having a -CH2-CHF-bond is produced (a) by providing a mixture of a tluorinalcd saturated 
hydrocarbon having a -CHF-CHF-bond and a fluorinated saturated having a -CH^-CHF-bond as a feed stock, selectively dehvdrofluorinating 
the fluorinated saturated hydrocarbon having a -CHF-CHF-bond in the stock and removing a fluorinated unsaturated hydrocarbon having a - 
CHF=CF-bond from the resulting reaction mixture by distillation, or, (b) by providing, as the above-mentioned stock, a mixture of the 
fluorinated hydrocarbons which have the same structure with respect to the moieties other than -CHF-CHF- and -CH;-CHF-bonds, carrying 
out a dehydrofluorination in a way similar to (a), and hydrogenating the resulting reaction product without separating a fluorinating saturates 
hydrocarbon having a •CH2*CHF-bond remaining unreacted in the reaction product. 



H F - ^ s 7 7 mtmmitym tom^^ ^Ws^tLxm. mn 
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m B 9 

:ine>(OCFCll3/j:i:(Cf*,i^§t)roa:LT^n^T(;HCFC 2 2 5<->H 
CFCi4ib;itt'cD/\'fHDi70D7;P^a:^-'f^> SS*^}!^ ^ nf^ ffl $ nx 

(WO9 2- 0 3 2 0 5^i.Wd:i:') ^ M^t^/W HD7JW^a:*-Jn>=£r 
±fi)c5^<i:T-2.fe05 (WO9 5-0 6 6 9 3^'ii^. ^#^311 6 - 5 0 1 9 4 9 
^fS.i£) . 4t^(D^=yccD;WHn7;U^D73-#>M«:ifiK»t-rS'b<^ (WO 



wo 99/50209 



PCT/JP99/0U68 



2 

9 5-0 54 4 8^ii^) ts.Eifih\i>>iX^. 

mti. -CF, CHFCHFCF, -^^^Wt^ fe<D}i7;l/* 
S-CH^ -CHF-^&=b07-v^^l:fiSfD]^<fc7m^ aS;U?§rLB)c5^<DifS? 

t^hm^^'bx$>-otz. mm. mw-8-2s 9 4 ? 7 Wj^m\zi6i^x\tc 

F, CH = CF, iimitt^m. ittM¥7 - 8 9 6 7 6^^u^^t:*3l,iT(4 

xt^!^^, 'mtiminzmj¥.^mmizRELtMmm\z%m^!^. 

uy)Vtus.9\/y^-CVLi -CHF-S:t)-37-y^jbgg*Dm<b*iT(i. 

gtmgij5^T$5giig-^/i«?D6nTl^?it\ fJxtl 1, 1, 2, 2. 3, 3 
^ 4-/s-/>5^7;U^nv/;p^>^>(i, 1, 1. 2, 2. 3, 3, 4, S-^t 
f7^y)Vtuv!7U^>^>'^^<r)mzU^-ti>Z.t.1:imbnx^^^1f' (vt- 
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• :f:f ' • Vli-'fXx-f-, C, P 5 4 8. 1 9 6 8^) . -^tl^ 

:^mmm<b\t. ±.mBW}^mi^-r^<m.M^M^u-orz^^. -chf-ch 

F -^^^mt^y ymitm'^mitym^.i^z^- C H, - CH F -^^i^-t 

Tffl WM.Vi^<^- CHF-CH F -i^-^ 5:^1" -5) 7 -y^ib^^Pi^ft^iilSrji 

U>S (-CHj -CHF-SS^) ^-^-t^y v%\tmim.\ti)^mfi^%<^^^ 

LT*%BJ(Ci:n«, -CHF-CHF-jg^^rWrS^-y^ftfiafni^^k 
7K^*5J:lJ^-CH, -CHF-Jg^^^-r^7-y^{kfiSftm{l:7j<^CD(^««:a 
tyJi^7-;/mM?0w{l:7KS^Ii^<i:tTffll.^. |gll*44'<7)- CHF-CH F - 

^-&^^-rs7>y^{bfiSfn^^b7K^^ii^6<3fcll5i7y{t7K^-r^^-xg. 
t;^ntc§l#l^#. 4«tfc-CH=CF-^^$:WT^7 7m^b^fiSlPm{l:7K 
5g=&^@^CcfcOI^*■r*m-IgS:^^"C;^^:^C<!:$:4#St<l:•rS. -CH, - 
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4 

*5!I*J ck t;, d © 7 7 mtmamtymo - CHF-chf - U-^o^^h 0\z- 

CHj -CHF-^^SrtL. ^©fl!j®fil)t«.|^-07 -ys^ibSS^D^^bTKlKO 
m^ittSU'^ 7 y Mit&mmtTKMWM tLxm\ ^WM * CD - C H F - 

c H F -ig^^wr 5 7 y mitmmitm^:mmmyyi\:7i^mrz^-x 

@. i3=t:;-?-n{I?ltStt, 4fi!cbfc-CH = CF-ife^!&ff-r?)7-y^(CTfig 

(DTHf^it&m^nof^-xm^'^/u-ctiiz.tmwitt^. -ch, -ch 

CH=C F -^^S:fr57 >>5^{l::Feg?Pm7K^©Sijg^r^(Ci3 
l^Tl^3|Sft LTffl^^S-CHF-CHF -ig^^ ?> 7 P^^bfiSfDM^b**.!: 
LT«. a^, ^illS[4~l 0(D77gfbfi§Wb*3^*5fflVi^n, SfSL<ti 
, W?l3S4~6O7 7^{bfia?0^ft7j<j|l*^ffl(r^f.n. -^OA^^iJttTli. 1. 

1. 1, 2. 3, 4, 4. 4-:ti'i5'7;l':tD-n-7':J'>. 1, 1. 1, 2, 

2. 3. 4. 5, 5. 5-91]7)Vta-n-^>^y. 1. 1. 1, 2, 2. 

3. 3. 4, 5. 6. 6, 6-]iT:)37)VtO-n-^^^y^^Ul, 1. 1 
. 2. 2, 3, 4. 5, 5. 6, 6, 6 - ]^Ttl7 n-^^'^ym<D 
®^^7 7*<bfi&?P^ft*^ ; nte.Wc:i, 1, 2. 2, 3, A--^^'&7)VtU 
=yi7Uy^y. 1. 1, 2, 2, 3, 4-A4^1t7Jl/tO->^D'^>^'>. 1, 
1. 2. 2. 3. 4, 5-'\:/^7Jl':tn->^:7n'<>^'>. 1, 1, 2, 2, 3 
, 3, 4, ^-t^^7)VtUv^U'Vy^yiii:.ni, 1. 2, 2. 3, 3, 

4. 4, 5, 6-T*7;P:tDx^D^4li->rj:(!:©St^77^{b^fD^jb7K« 

iim\i^n^, dnbco+TH^si!c4~6TStt'fMii^*-r'2.t)©*ui3*fs 

L<, i0*3tt^^l!c*^5cDS4^77^WD^^b7K^*^'j:D-lffSt<. 1 
, 1. 2, 2. 3, 3, 4. 5-:ti'^7;L':rD->i7n/><>^>;l^St)ji?S 



wo 99/50209 



PCT/JP99/01468 



5 

±i2<D - cHF-cHF -m^^^t^y 'ymitmumtym t-cu, - c 
HT-t^'^^'n-9^yymitmimit7i^mt<Dm'^^x$>^. -ch, -ch 

mitimamitTi^mfim^^ibn. 0^L<\t. mm^^-eayyymimmmityi^ 
mam^'^^bn, ^<oMwmtbx\t. i. i. i. 2. 4, 4, 4-^y:5'7;u 

:j-o-n-y^>, 1. 1. 1. 2. 2. 3. 5. 5. 5-y:J-7;l':tP-n- 

^>37>, 1. 1. 1, 2. 2. 4. 5. 5. 5-y:h7>)U:tD-n-^>:S'> 

1. 1. 1, 2. 2. 3, 3. 4. 6, 6. 6 -Oyftiy )V:irn- n-^^ 

t)->, 1. 1, 1. 2, 2, 3, 3, 5, 6. 6. 6 -'y >y'tiy )V^O- 1\ - 

^^^>i5^tfl, 1. 1. 2, 2. 4. 5, 5. 6, 6. & -'y yy'tiy 

a-n-^^^yuii(Dm^yymtf^^mit7m;ti-^-^izi. i. 2. 2. 

3_^>^7;|,:j-p->/7Dy^?>. 1. 1. 2. 2. 3, 3, 4--s7'^7;U:t 
□ ->:7P'^>^'>feil/^l. 1. 2. 2. 3. 3, 4. 4. 5-y:f7;i/^0-> 

^a^^^>uc(Dm^yymimmmit7m^m^mi^> unbo^'x-ii^ 

7'y^it:ISfni^^L7K^*^i:0-l»^L.<. i. i. 2. 2. 3. 3. 4--V7- 
Sfc. -CHF-CHF-ig^^WrS7'y3^^bfiS?n^ft7K5g<!:-CH, - 

cHF -i^-^^^r^y ymi\:mami\:7mt\i. ^n^n, :ine<D^^m 

UVi. /i/i'L. Jg^7>vi^^l:tgfti^{b7K^$:]Ui7-y'ft:7K^LAc?t- BJi7-y{t7K^ 
SfSHcl: 0 ^figtfc - CH=C F -j^^^WTS7 -y ^ft^fia?BM<l:7K^ <hSC^ 
■e-f UTt^S - C H,- C F - ^-^ «:Wr 5) 7 7 ^itfiSfPMIbTKm <i: 
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6 

51. 1, 2, 2, 3, 3, 4, 5-ti'^7)i'taiy^n^y^ytl, 1. 
2, 2. 3. 3, 4-^:/^7)VtD'y'!;n^>i^>tm^mm\:fh>tli>. 

±12 jg-& 7 7 Mitmmit^m *0-CHF-CHF-rg^e*fi)7-ySfk 
«S?njK{k*^ (A) -CHj -CHF-)g^^Wr-57 7^fbSSW!:7j< 

g (B) mm^^m^^f)^. m^, a=o. 01-99. git 

%. B=9 9. 9~o. 0 ifii%©«iHTjifi:a{Jn-5. 

±i30-CHF-CHF-^^$W1-57-yll^kfig?n^fb7K^ (A) t-CH 

J -cHF-ig^i£^-r2>7 7^{i:fiaa»j<^ (b) t<DU^<^i, 

, fflFB^^ilMii©#ffiTI:7Jl';^jUtt{l:^#lTji(iatS<!:. -CHF-CHF- 

mt^^t^y ymitm^mtTiim (a) ;>^ij^wi:K7-yft7}ci$nT-cH 

=CF-ii^$wr57 7^fk^fiafDi^{[:7K^<!:?its. iifoT. Rmmti 

i:LT-CH = CF-^^f£Wr57 79l^kWD^{b;k^i-CH, -CH 
K7 7'ft:7K^RjSC«koT4Rjfi>-CH = CF-ig^SfrS7 7 3^{b^«S 

fp^{b7jc^tbTtt. 11^. ^^I^4~i 0O77^{b^tS?net{b*?^. fftL 

. 1. 1, 1. 2, 4. 4, 4-'\:/^'7JU:tO-2-:/T>, 1. 1, 1. 3 
. 4, 4. 5. 5. 5-y±7;i'^D-2-^>x>, 1, 1, 1. 2, 4. 4 
, 5. 5, 6, 6. 6-'y>ftJ7)V-to-2-^^-t>. 1, 1. 1. 3, 4 
. 4, 5. 5, 6. 6. 6-'^>7^;^37;L';i-n-2-'\+-fe>, 1. 1, 1, 2 
. 2. 3. 5. 5, 6, 6. 6-':7>•r;^7;^:tD-2-'^*■fe>iJctU^l, 1 
, 1. 2, 2, 4. 5, 5. 6. 6. 6 -0>T'f]7 2 -^=^-t>UE 
(Dmm7ymit^mamtyii^;mmzi, 1, 2. 2, 3, 4-'\+-!t7Jl/ 
:tDv'^'n7'T>. 1, 3, 3, 4, 4 -^>^ 7;i';J-D i/i? D'^>f >, 1. 
4. 4, 5, 5-'^>^7;l':fD->^D^>T>. 1. 3, 3, 4, 4. 5, 5 
-'\7'^7Jl/:tn>'i7D-\>f >i3ctDi"l. 1, 3. 3, 4. 4, 5, 5. 6- 

y-r7)ita'y^D^^-tytia(Dm^7yMitTmamt7mtimf<bn^. 
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mmm^so^i^yymf^mfamitTi^m^^Ki-mn^LK. i. 3. 3. 4 

7KSfib:M>'J':7A, 7KiE<b;^3U':7A, 7KiEfl::^j;Ux':7A, TKS^ff^ 
7=>ttTHh'JX^Jl/75>*3cl:Z^trU->'>;i£<i:d^'^tfe)n?). lin^(D7 

-CHF-CHF -m^^^t^ 7 ymitmm^it7mizf!iLm&&..tx&rni 

zt^^iff^L^^K mm^WiMUtLxn, '^^]^fL^X'-fsnzm^^iri^h<DX'& 
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8 

. s gifts t L T^^•^T □ intsu^ bfz^M ^t/vn^^tum i: 
ittM^. mx\t> 7;i/4^m 7'j-;pa. 7y)v^)m. jjir-m. 7 

h+>"<>v;H. 4- / h4^->'^>v;l'SnJi'©7 7;U4^JH ; l^S^m 

HD:^r>'7;i'7x-h^ct'*?^(fe,n^*^\ ffS L<!JyN7'f KT$)-5. A^-f 

^4a^SOftMJi:bTtt. S4igi7>^xOAA^'f F^. ^4iS*7s* 
-^h)\y^\^%, ^4a7>^-'^Ah HP^->h'!i, ^4|5*X/}^- t 

x-^AA-f Foy>7.;i/7x-hiis;ii>'^tff,n, 4ii7>tr'j7AA7'r f 
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9 

xh^yal:!;i/7>^:-r>A-/DV'f 5^ h 7:/5';i'7>^;i'i7Ayn^-1' h' 
. xh7y5^;i'7>^-'^7A^P7< K. ■i:^;i'h'J/5"Jl'7>^^'5Aya7 
H. ^>>';Uh'Jx5";i.7>^:-'i7A^a^'f h\ h 'J^d7 5^;l'^5'Jl'7>^: 
-r^pl^^a^^ \^tj.E0^of3.m4m7>=E-'yA/\y^ HIS: xh^y^^Jl/x}^ 
;^*-'>A>^DT'f H. '^>>';i/h>J7xii;u*7>d^nr>A^D7-f K, y^Jl 
h'J7xn;i/*;^*-'j7A:/DV-r Hfj:<i:WJ:e>J^c^4iS*7.d^r':7AA'7< H 
!g;l5-^5'^>-5. 18-i7^'5>-6. -:^-^>y- 1 8-^:75' r>>_6 
, >^'^>y- 2 4 -^5'i7>- 8. ->*->i7n^+->;i.- 1 8-i75r>>- e/^tt* 

Tj^ ij u >^ 'J □ y /5";1/X-x;1/;:j: i*0 cfc ^ Ut^ U ^t^^^^-T^u 
4^u>^ijD-;u!ii(D<t^/.c#'jx-x;nii : hu:;^ [2- (2-/h4^vxh 

:^-» X5";i/] 7SX ^*}-:r7'-hfi.E<D^^U7 2.J7)ln-)l^;U^f)^ 

^)V7>=t=l^A!7U^-( \i, xh7X5^;i/7>^:Xr>A7'D-7-f K. 5^h^7' 

□ h:;U7>^:X'5A>^OT'f K, x h^y5";i'7>^:X':7A>'PT'f H. "rhy 

y^ji/7>^:X':7A^'0 7-f H. ■fe^;n-'j^^;u7>^xr>A:/DT< F. 
>i;;PhUx5^;U7>^xr>A^o^-r H« h u ;^?^;p^>>^;i'7>^x'^Ay 

□ H. h U^i'5';i'^^;i/7>^x-7A^D7'r F^UD^f^ Ll^. 
h7^5^;i/4^7>*X'^Ayp-7'r F. ^>v;UhU7x:i;U*A*;x':7A^P7 

-CHF-CHF-ig^^Wr2>7-;/^fkfiafP^{b7K3^fCSo'#, 3^0. 0 0 
1-2 OSg%, »*L<liO. 0 1~1 OSS%. J;0»*L<ttO. 1 5S 
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1 0 

<. i^m(OM:i^mtLT\t. n-^y^y. n-A7'3'>. v.-t^^y. v-i? 
u^y^y. vC^u^^^y^ ^yMy, V)Vxy, ^y\^ytiE(Dn-Ky^ 
>. n-^'f^y, n—^i7^y, yiruKy^y. y^u^^-^y, ^y^y 
. h;px>. ^yvy. ^^k*m J.^vy^^)zi-)v^j :^T-}Vji-=r)Vfi. 

«3 0~7 Ot:Olaffln^5)l«n5. Sf5E:^(4> 1^^E~ l Of.E, fftL 

o 

Kmzm^^tz^fmmmi\t^m!i^ \z'm\.TiiV)^ o-mmzii^-^x 
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1 1 

F -^"^^^th y ymif^fmmti^n t-cn, -chf - s^^&wTi. 

W:¥;t.\^X. - CH F - C H F -/g^^WTS 7 -y ^iLtSfD^{l:7K^^J;c>\ 
^(D7 <y ^<l:tSfPK^l:7KmO- C H F - C H F -^^CDftb 0 iZ- C Hj- C H 

F -ig-^SrW ^(Dlt&w«jg«|5!-W7 -y ^{l:«S?oi^it7K^cDii^#^^tr?l^ 

7 >y^^tfiSfP^^t:7K^S:fflt,i>tii^{j:. ^l^isttro- CH F - CHF -'^^^^ 
7 >y ^{fctS?P^ik7K^(DiiS? WHK 7 V {t:7K^S.E&!Ccfc 0 -ifig Lfc - C H = C 
F-ig^$W-rS7<ym<t^tSfl]mit7K3g<!:. Sl5-ti-riz?^#LTli-5-CH, 
- C H F - S 5 7 >;/ ^^LfiaiP^{b7K^ t ^ ^Sif o :i i /j: < , 

ty 7 m<bfiSfa^{i:7XSro7KSfbffiii$rfT 73tiCckoT-CH,-CHF 
-i^^SWr^ 7 -y m^blgfni^{b7Km^S!iir ^ ^ iTij^T'^ ^, 
gilT, a{i7'y{t:7K^S^iwJ;f94BKLfc-CH = c F-$S-&&WTS7 >^^1: 

TISft^fbTKilt, R^^-B-rl;?S?¥LT^^-5)-CH^ -CHF-^'&i£<^To7 

H = C F - ^^Sr^Wr -5 7 Sl^t^lgfD^^tTKStS iC^tt L TigfJSTfigfflT d 
t*«WfiJT*S. l^;i'0-CH = CF-)ig^€r^Wr-2>7v^{b^fiS 
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1 2 

v-j^A. ;^r-'^A*WSL^'^. mmt^^tLXii. Sg^/'^yv'^Antt'ro 

mi^xh^^\ m\znt^*^MO}mmit, m^. o. 05-2011%© 

^(Dtm^hfi^^ ff^bV«ltt. 0. l~2 0ffil% 

xti>, ^tz. %mjs^X'\t. m^mmixj&' mim%m^^rj.E(D7j^ 

^<DmmtbX\i. n-:^^>. n-'<>^>> ;<?;^'^>3'>. n-A^ftf 

ens. 7;ni-;nsi:tTtt. a^. ^-(^^^sc*^. i~io. »*l<«i 
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1 3 

-fun y^y-;u. 'y^juKy^ j -)vuEt'>mi^t\^, x- 

e>tT, ^©^^*9^j<»:tTJi, vx5";i/x-xJi/, v-r y7'ntf;ux-x;i/, x^ 
U>i7'ijD-;|.v^5^;i^X-T-Jl.;ict'75W^»ns, ^rh>-itt. ii^. 
^S[*^3~10. Jf*L<tt3~8©'bro/i)^ffltie>n-5-oe:i!ji^!ltLT{t. J-t 

E;^{timii7.(0%^mt\^X\t. ?^^>i}X. J.9y^X. 7'D/0^7s. 
7"^>;^77^tt' ; A-r HD7;i'^D;^3-7}^>;y70A#:^JiLT!l. '^>^?7;U 

7-y^^t^«afQ^^k7K3^1 0 OSftggJC^tT, ii^, 0~5 0 0Slg|5. 
L<«, 0~2 0 OSfiSPT*S. 
*7X^<kS*£;<DS*53^©JE*tt. aiE~5 0 k g f /cm' ggT* 
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1 4 

0. fftL<tt1»E~2 0kg f/cm' X-$>^. SJSSfi^ti. 1^. 

Utt. A*7 5^iE*&©Jg^E:»3$lll?*i3, liSISlETfS. E?iJ!cl^Lfc 1 lit 

}^a]i?^3j;t;jtl^ffi*#L/iiLo*-7XSi5fL:;s§iii. i, 2. 2, 3, s 

. 4, 5-:t^;7^'7;l':tn->i7D^>:S'>i:l, 1, 2. 2. 3. 3, 4-^7^ 
^7;^:^•Dvi7□'^>:5'>75i2 0 : 8 0 (GCS^Sth) T'*i>ii^tl?r 2 0 0 g 
, n-T-h7:/?-;P7>^-'j7AyD5 HI Og. I m o I / [ B^H^il 0 AtK 

jg?«4oomi^An. 3 ot:icT3ijti$L/i. 8i^r«m tif&{?ltt. 

Lfec TS^1i7.^U-7Vify7^- (aaSS!f^fi^lS!2 6 3 - 7 0) IZT^^^L 
tztZ.^. 1, 1, 2. 2, 3. 3, 4. 5-:ti'^7;l':tn>'^'n'^>^>fi 

^^^L/fctC^. 1, 1, 2, 2, 3, 3. 4-A.7':5'7jL-^n>'^D'^>^> 
&7 8%, 1, 3, 3, 4, 4, 5, 5 -'\7':$' 7 Jl/^D v^i? n'^>f->?: 1 7 
%. 1, 2, 3. 3, 4, 4, 5-A7^7;l/:tn->i'a'<>T>^2%^trffi 
1, 1, 2. 2. 3. 3. 4-'\7'^7;l'^D->i7n^>5'>©5^ 
/g^li2%T*-3fc. 
^IC. dCOii^iftl 8 1 g&3 0 0ml cDlSlglCAn. jfStS CxU/l^^? 
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^mm. m^mmim) izmwrnm immitso ■. d ^n-otz. ^om^. 

g&^i^T^^l, 1, 2. 2. 3, 3, 4 -A7'^7;!/TP->';7 0'<>5'>;5n 
0 2. 5g (M^9 5?^, ^MiR$6 9. 0%) Tf#bn/t, 

n>n'^^^Tsm.wm^nLtzZL(Diiv7.^m.m\zi. i. 2. 2. 3. 3 

, 4, 5-:ti7:5'7;U:t-D->i7D^>^>i: 1, i. 2, 2, 3, 3. 4-^"/ 
:?7;U:tOv^D^>^>*n 8:22 (GCSfgjt) TS^^^!t^$r9 7 Og 
, n-xh7y5^;P7>^-':7A:/P5 H 1 5 g. 2. 5 mo 1 / 1 ^Sc:^) U r!? 

. ms^-fr/t. T®*:W7.i7D7 hi^7 7^- (BiKf^m§S2 6 3 - 7 0) i: 
T^i-tfrLfeiiil^, 1, 1, 2. 2, 3. 3, 4, 5 -:ti:7 ^ y';i/;tn 

iS. 5jiS:LT, 8 8 4 g(D4.6Jct(St#/io C (7)^00^ $ b II^'X ^ "7 h ^'^ - 
^-{;T5^tff Litid^. , 1, 1. 2, 2, 3. 3. 4 - ^x^,^ u ->i? 

UO'^>^22%. 1, 3. 3. 4, 4, 5. 5 -^7'^ 7;U:tO P^> 
X><£7 0%, 1, 2. 3, 3, 4, 4, Z-^-f'^y)Vz^U'y^a^yy-y^ 
6%^tyg^i^T*0. .1, 1. 2. 2. 3. 3, 4 -A7*:5'7;l';tD->i'n^ 

) \zxm'^nu^n^tz. -^©^m. ge«)tiT$.-i)i. i. 2. 2. 3, 3. 4 

-A7';$'7;i':i-0>'i'D'^>:$'>75n 0 5 g (|ieS9 9 M^iR^o 3. 4% 
) Tftbtlfco 
^%^J3 

m}$ili5J;l>'«®^^#Lfc2 0 0ml 1. l. 2. 

2, 3. 4. 5, 5. 5-x:^7 7;i/:tO^>5'>. 1. 1. 1, 2, 4. 4. 5 
. 5. 5-y:^7;i/;i-0'^>3?>RD^l, 1. l. 3. 4. 4. 5. 5. 5-/ 
-)r7)V:^UK>'^>t:^n^m A. 4 4. 2 2 ^-ftJ^WT-S^g^^^ 5 0 g , 
n-xh7y5^;P7>t-'i7AyaS H2. 5g. 2. bmo \ / \ m.mts^)0 
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Ammz 5ml ^xn, 4 5x:\zx^mttc> m i ntfam. ^m<D±^i. 

Ti^S9 9%)*n7g (jSISW5 1%) X%Wz, 

iS$S99. 9GC%©ffiS!:ti7^7Jl^:tnx^'n'^>T>l 0 0 0 gli. i:S 
ttft^ifelT^Sn- h'JT*>€3SS%^<8$-ti:fc. ^llLOSUSS 1 6 
m- V ^ V--:f\zVii%0 5 n.^%ny'y^h^m^^Wi.im 5 0 g €:ttj2v^^« 

)Vtuyf;o<y7-y^&XLtz^. 4 o*ci:Tffi}!^Lf<£*^'?)**?:y-vff o 

~6kgf/cm' <D«SHT::^n'>'i75'-\'-v&ilOiILTE;S$-ttfc. 

#?)nfcii5i-S::y7i7DYl>^77^-izT^^«fUfcl§^, i, i 
. 2, 2, 3. 3. 4. 5-:ti7 5'7;i'tn->^?D'<>^>i 1, 1. 2, 2. 
3. 3, 4-A7'3'7;p:tn->i'D'>l>:$'>5:8 9 : 1 1 (Df iJ-& (GCSSit) 

mz. §t3L(D;977.S3Sfr^l5('> '®Ji^t)9 2 0 g. n--rh775^;l' 
7>^:i'i7AyDi H 1 4 g. 2. 5mo 1/ 1 ^K*'J'i7A7K^iSl 8 5 Om 

lS:y7>i'a-7hi^77^- (Bi^f^H(TS2 6 3 - 7 0) icT53-<?rt, l. 1 
, 2, 2, 3, 3. 4. 5-:ti'^7;i'tDv^D--^>^'>*?^^lltS^LTV^ 

miSbT^sibfc. t#bnfcg5^s$e.i^;9;^i7D-7Ki7-77^-t;T^1JTL 

fei^^. 1. 3, 3. 4. 4, 5. 5-A>7°^7;i'^a>';^'n^>r>$:7 9% 
. 1. 2. 3. 3. 4. 4. 5-^y^7^:tDv;:7a'^>T>$:9%^t;g^ 
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mr$><o. 1. 1. 2. 2, 3, 3, 4-^y^y)ltD->^a^y:^>^10 

^LT. ^fil L(DSUS 3 1 6mt-hi7U-y'izm?^(D5m&%/'^yiy'y 

'Jx:^>^2 5g. ±IS07-ym{l:ii^i|^i£r8 2 0 g?^ALfc. Sft^ig^ife^ 5 
O-CtlTS O^FBmJ^Lm 7jc^^y-vE0~l 0 kg f/cm- Wigffi 
□ .y ^ 5^ ^ - v- 0 M b TRfS$ -li-^c. tKj^ ® iR^&^ih S o (h c: 5 

fco m^ntz^m.^^n7.^u-^h^y-7^,-\ZX9}^Ltz'i^^, 1, 1. 2, 
2, 3, 3, A-^y°^y)ViruiyC'a^y^yt\, l. 2, 2, 3, 3-^ 

gLrci::^. SW-fb^^^T^^ i , i. 2. 2. 3. 3, 4 -^y^'^JUrta 
v^P'^>^5'>*«4 2 4 g 9 8%) TJ^ltbtlfc. 

J - C H F - ^ fe^^iiMS W 7 v m{LtS?Bi^ft7KS ^ S^Tiii^li^ t) o T 
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a * 0 ffi 

1 . - c H F - c H F-m^^^t^ y ymitmfmityi^miijizf- c h, 
-CHF -m^^^r^y ymitm^mitTi^momm^^tsm^y ymitfk^m 

itTi^m^WMt LTffl t\ Mli^4>® - C H F - C H F -$g^^^T-5) 7 y Bit 

^Ltz- CH=CF -m'^^^t?>y ymit^mm^^tTiim^mmzjiiom^t 
'2>m-Ig$r^^T*^csc eh ^^mt-r^. - ch^ - c h f -m-^^^t^m 
nmy ym^tm^m^tyi^m^mmum. 

2. -CH¥-CHF-^^^^-r^yymimmmit7mii^L<. CCD 7 
■y *{l:^*a^{k7Kmro - C H F - C H F -*g-&CD{-^^ 0 - C H, - C H F - |g 
^S-WL, ^rolt!jCD^jittl^-CD7-;/^ibl§fPM{l:7)cSOii5#^^trig^7 7^ 
rtia^DjKitTK^Srl^^iLTfflti. IK/ii|sf't'«-CHF-CHF-$§^SrWT-o 
7-y^fttgfP;^<k7K3^^&jMJ?&*)(Z)!Ji7-yft:7K5!ir*^-IiS. 43cfclX^nic?lt 

45£bAc-CH = CF-^^$:WrS7-y^<t:Ttg?D]^ft:7K^*^€>, 
LTl^S - C Hj - C H F - ^ 7 ^•{bg§fn^{t7K^ ^ 5^ 
Sir's c<h;^j:<, il#i^^tJ^1^7-ym<l:filfP]^fb7K^co7K^'fl:mS€rfT7m- 

ISSr^^T';:C'5;I<^:^i|#^S<!:■rS, -CH.-CHF-^-^^^t^yymit 

3. -CHF-CH F wT^ 7 ymitm^umtymiijiU- cn, 
- c F-B'^^^t^y y mit^^&^mt7m^^. mm^ 4-6 o^mm^it'^'^ 
x'&i>m:^mi^rz\t2iz$Em<Dyymm^i&^ixit7m<D^m:^iii, 

4. -CHF-CHF -ig^^WTS 7 y mitmamitTiimii^U- C H, 

- c H F -m^^^t^ y ymimfQ^itTi^mti^mmn s c7)Bt^^ik^#iT-fe-5) 
mi!^mit.tzit2\zfim<Dyym<tmmmit7iim(r>my!k:^m. 

5. -cHj-cHF wr ^ 7 «y mitma^itymoM^&^iisi y y 
^bTKi^si&ti. jg^7 ymtm^mt7iimwM'^mf^^wif&m(D^^T\z7)iij 
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9. -CHF-CHF-^^^W-r57-y^(l:fiSfnM 
<l:7KII(c*^'t, 0. 0 0 l~2 oai%-e*5ff^^5~8®oTri*WilBiSic 
©7 7 ^^kfiSfni^<k*3!50ffi!ii;^ffi. 

1 0. ^•7v\ti^%^^\t. jK^SfiS*^^^- 1 5 Ot;> jg;DE;'57i5^E~ 
1 OmSTff OiS^JS 1 ~9 (D(ri-rtlAMCl5IJCD7 7^WD0t(b7]<^©giig:^ 

12. TK^ftSlS^S, Itvi/'Oh. Dv-^A, jPTi:'^7A, l^x7A«J:U;' 

e^©4'^^e.««nfeft^ii$fcaK*^sofb^ti©??ST, ^e~5 o k g 

f/cm^ '^S~3 5 0*CTtT7»5)?«2~l 1 ©l^-rn;5MCail«E©7 7^ib 

1 3 . ft^SSfetSft.feS{b-&fe(ifi<*t 0 . 0 5 ~ 2 0 lt%ajt$-B-T 
SJj:iittTSiS*JS 1 2 E«07 7 ^{bfig?D]K<b7lc^OiS!it7^te. 
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